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POLYSACCHARIDES 


not, ho^veve^, arise in the work of Simola^ who, using a pure culture 
of an aerobe. Cellulohadllus myxogenes, showed the fonnation of 
cellobiose and glucose. He grew the culture on a medium con¬ 
taining nutrient salts with Liebig’s meat extract and peptone, 
chalk and filter paper (Medium I), -\fter 8 days’ grottth at 37= 
the paper and adhering organisms from 6 1. of medium were centri¬ 
fuged and washed and resuspended in 500 ml. of tap water and 
phosphate buffer pH 6-o, with 10 ml. of toluene. After 8 days 
further incubation the fluid was separated from the residue and 
evaporated at 40k The residue, which was highly reducing, was 
extracted with alcohol. Glucose, amounting to 102 mg., ttas 
identified in the alcoholic extract. Cellobiose amounting to 346 
mg. was found in the residue and identified by the specific rotation 
/r^l 20 35‘o' ; cellobiose = 34’6’) and by the ozazone. It was 

not fermented by yeast but was hydrolysed by emulsin ; its iden- 

titv with cellobiose was fully established. 

Organisms containing cellulase are yen' widespread in the soil 
and in the gut of herbivores and in all places where decating plant 
material is found. They are isolated on plates contairung finely 
divided cellulose as sole source of carbon, or in appropriate liquid 


media. „ , • . • 

The separation of a cell-free cellulase is not as easy as m the 

case of the amvlases. The cellulase organisms usually adhere 
clos^lv to the insoluble cellulose fibres, which gradually dismte- 
arate' Simola, however, demonstrated the presence of ceUulase 
fn the culture fluid of the aerobe Cellulohadllus myxogenes m the 
followinc^ wav. In each of three flasks were placed 50 nfl. water, 
00 <-. filter paper impregnated with bacteria and 20 i^. toluol. 
The flasks were incubated for 2, 3 and 5 days respectively and^e 
bacteria, etc., then removed by filtration. The ^id 
mixed with finelv divided cellulose, phosphate buffer at pH 6-o 
nnd toluol. Reducing substances, absent at the begu^g, ap¬ 
peared in 3 and 3 davs. It is uncertain whether the ceUulase is m 
Se form of a filt'erable enzyme or produced by autolysis ; m any 
c-se it is stronglv adsorbed to the cellulose. A ceU-free ceUobi^e 
was demonstrated by the same method; this enzyme has also 

'^'^Cv'tophacra I attacks cellulose aerobically forming a mucilage 
containLglwlose and CO,.^ The report that it is unable to use 

alucosc IS incorrect.^ 


Simol.L 1931* “ 

^ Walker Sc W arren, i93^- 


^ PringsheiiTi Sc Leibowitz, 19^3 

^ Stanier, I94^- 
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FERMENTATION 





CHjOH 



OPOjHj 


lOH 



H 

GLUCOSE 

OH H 

OH^l_ V OH 


CHgOPOjHj 


CHjOPO^ HjOjPOCHj 


Ofl^POjHj 



CIU)PO,H, 


CH^POftCHjOPOjH, CHjOPOjHg 


3-pb.^yoeric l;3-diph. i:3-diph. 

add ^cerio acid glycaraldehyde 


C^POjHj CH/IH 


3>ph.g)yoer> ph.di-hydroiy 
aldeh^e acetone 


( 10 ) 


It 


0=C—OH 


3“8 


( 11 ) 


( 12 ) 

TT 9 ® 


(13) 


CH/)H 

2“ph .glyceric 
acid 


CO, 


CHO -^^CHgOH 


CHj 

2-pli.enol- 
pyruvic acid 


CH, 

pyruvic acid 


CH, 

acetald 

ehyde 


CHj 

ethanol 


Fig. 2 
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THE METABOLISM OF NUCLEIC ACID H 9 


A Kv the middle of the lag phase the cells are moderately absorp- 
Se • ^by the beginning of the logarithmic ph^e Ae amount o 
nuclUr material IS at its height and thereafter declines (see Fi^. 
and 4 ^ Fig. 3 shows the large differences in nucleotide materia 

of the gro^ cycle. Fig. 4 shorn hop- this 



Fig. 4» 


is related to multiplication rate. Curve i givK the nuinber of 
bacteria present plotted against time. Curve 2 givM the extmction 
due to individual bacteria, each point corresponding to the mean 
value obtained from 200 cells. Curve 3 (dn/dtn, where n is the 
number of bacteria and t the tune) represents the rate of multipli- 
cation and is thus a measure of protein synthesis. Curve 4 is 
obtained from curve 2 by subtracting the amount of absorptive 
material originally present and therefore represents the increase in 

nuclear material occurring during the growth period. 

These results show that, after sovring resting cells into fresh 
a period of latency occurs, during which no cell division 
place (see p. 159). This time is occupied in accumulating 
nuclear material wi thin the cell j when this has reached a certain 

1 Malmgren & Hed£n» 1947 (i)* 
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